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Algorithms
· What is an algorithm? 
Some helpful Algorithm videos to use in this topic:
https://www.youtube.com/watch?v=CvSOaYi89B4
https://www.youtube.com/watch?v=6hfOvs8pY1k
https://www.youtube.com/watch?v=ENWVRcMGDoU
https://www.youtube.com/watch?v=gOKVwRIyWdg
https://www.youtube.com/watch?v=vSi6YoTPWLw
https://www.youtube.com/watch?v=wTBJeo2rBkk
(it is not necessary to watch all of these at once. Some can be watched as starter activities for lessons)
· Introduction to Algorithms 
· Have a class discussion about algorithms

Some more programming
· introduce lists – the lyrics program
· using functions – the lyrics program
· programming exercises
· magic 8 ball exercise
· text adventure exercise
· introduce planning & testing with an example
· more complex programs Exercise
· write code to generate a list of random numbers from a minimum to a maximum

Exploring Searching Algorithms
· Searching algorithms
· Intro – A* video https://www.youtube.com/watch?v=ySN5Wnu88nE
· Where do we use searching?
· Class discussion on why searching is important https://www.statisticbrain.com/google-searches/
other ideas and Google searching will be useful
· Introduce searching algorithms
allow students to experiment with searching
· through phone book for 
· a name
· a number
· through a list of numbers for a specific number (see resource – sorted and unsorted list)
· class discussion on using methodical methods when searching
· Introduce linear search
· Practice linear search with various resources
· Write program to do linear search (model good program planning, creating, testing while doing this together
Note: a good reference book for ideas on how to write such a program: http://arcade-book.readthedocs.io/en/latest/chapters/15_searching/searching.html 
· Introduce Binary search
· Practice binary search with various resources
· write program to do binary search
· Discuss how best we could compare algorithms. Such a discussion should lead to counting of comparisons as a reliable way to determine the cost of the algorithms. Why is measuring how long it takes to perform the algorithm not so effective? (different machines will yield different results. Easier to limit variable change) 

Exploring Sorting Algorithms
· Introducing sorting algorithms http://www.youtube.com/watch?v=EdUWyka7kpI
· practice following sorting algorithms by hand using various resources
· write a program for selection sort https://www.w3resource.com/python-exercises/data-structures-and-algorithms/
· Other types of sorts and sort comparisons http://www.youtube.com/watch?v=WcqaSxhIVpc http://youtu.be/aXXWXz5rF64 http://youtu.be/es2T6KY45cA http://www.zutopedia.com/ms_vs_qs.html
or search the web for your own searching/sorting videos
· find programs for quick sort and/or merge sort
· desk check the program to see how it works
· use this understanding to add counting of comparison to all sorting programs
· Class discussion of real world use of searching and sorting algorithms
· what problems would arise if search/sort was slow?

Resources:

Old phone book

Scale and different weights

CSFieldGuide.org.nz algorithms chapter

Resources:
· Unsorted list
· Sorted list

Search/Sort cards
· word cards
· number cards

